This research aimed at extending the choice of natural antimicrobials/antioxidants for food 26
Introduction 42
One of the most important research areas as rated by a large majority of food companies is the 43 development of healthy foods, and the introduction of fresh cut produce onto the market, in order 44 facilitate fruit consumption, is rapidly growing (Jung and Zhao, 2016) . 45 Nevertheless, the high perishability of minimally processed fruit may lead to an increase in food 46 waste and economic losses (Amani and Gadde, 2015). Throughout production process, cell 47
Tyrrhenian Sea, in October 2014. Note that as this is a protected marine plant, for use in any 119 industrial application, it should be sourced from aquaculture systems under controlled growing 120 conditions. The epiphytes on the leaves were removed with paper towels without damaging the 121 organs, as reported by Gokce and Haznedaroglu (2008) . Leaves were dried in the dark at 20 ± 1°C 122 and then stored at 4 ± 1°C before use. 
Total phenolic content 135
Total phenols (TP) levels of the PO, GT, GS and GK extracts were estimated colorimetrically by 136 the Folin-Ciocalteau method (Scalbert et al., 1989) . Extracts (1 g/L) were dissolved in 50% (v/v) 137 methanol/water and appropriately diluted (1:2.5, 1:5 and 1:10 v/v) in the same solvent. The FolinCiocalteau reagent was 10-fold diluted in water (v/v) and 2.5 mL were added to each 0.5 mL 139 sample. Two milliliters of 75 g/L sodium carbonate solution were added and tubes kept for 1 h at 20 140 ± 1°C in the dark. In the meanwhile, the calibration curve for gallic acid (5-100 mg/L) dissolved in 141 50% (v/v) methanol/water was achieved. The absorbance at 765 nm was measured and results were 142 expressed as g gallic acid/100 g powder. Each formulation was analyzed in triplicate. 143 144
Antioxidant assay 145
Analysis of the antioxidant capacity of PO, GT, GS and GK extracts was carried out employing the 146 
Colour evaluation 207
Flesh colour was evaluated using the CIE L*a*b* System by a Minolta CR-300 chromameter 208 (Konica Minolta Sensing, Inc., Japan). Three measurements were performed on each side of slices. 209
The instrument was calibrated using a standard white plate. The chroma (C) was calculated as 210
follows (1) (Table 1) . PO showed the highest TPI (711 mg/g) followed by the GS extract (526 mg/g). The 244 highest AC was found for GT extract (3.8 ± 0.11 mg/L EC50). 245
In case of PO, the highest polyphenols content corresponded to the lowest antioxidant capacity. 246
Such a low value could be attributable not only to the extraction procedure but can also be related to 247 
In vitro determination of antimicrobial activity 263
In qualitative trials performed employing 1 g/L extract solutions, all samples showed the highest 264 antimicrobial activity against L. innocua. GT proved to be the most powerful sample, while at the 265 tested concentration PO did not show any antibacterial activity but was the only extract possessing 266 an antifungal action against Aspergillus niger (Table 2) .were 1 and 2 g/L respectively against the two Gram positive strains L. innocua and S. aureus. The 269 two Gram negative strains showed a reduction of microbial growth attributable to a bacteriostatic, 270 rather than a bactericidal, effect (Figure 2 ). Aspergillus and Penicillium showed a marked reduction 271 of hyphal growth (up to 30% for A. niger and to 70% for P. chrysogenum employing 3 g/L extract) 272 and sporulation when grown in presence of PO, while no effect was evident with GT ( Figure 3) . 273
Only in the control plate (no extract added) after 7 d incubation the two moulds showed an 274 antagonistic effect, while in all the other plates the hyphal growth of each strain was not influenced 275 by the presence of the other one. Note that ethanol, the solvent used to prepare extracts, was not 276 found to inhibit microbial growth at the tested concentrations, thus confirming literature results 277 extracts, which they also correlated to lightness lowering. 344
The b* parameter indicates the color changes from yellow to blue, and its values decreased in all 345 samples during storage (Table 3) due to phenolic degradation taking part on tissues (Fuentes-Perez, 346 2014). However, after 7 d storage, treated samples showed higher values than the control. 347
Finally, the Chroma decreased after 3 and 5 d storage more rapidly in PO samples compared to GT 348 ones (Table 3) 
Conclusions 384
In this study Posidonia oceanica (PO) and green tea (GT) extracts were applied by dipping on 385 peach slices, once having shown their highest total phenolic content and antifungal activity, as well 386 as the highest antioxidant activity, respectively. Results showed that these natural extracts limited 387 microbial spoilage of fresh-cut peach, especially the Pseudomonas population, and maintained the 388 pomological parameters during storage at 4°C while not modifying their characteristic taste. 389
Overall, polyphenolic extracts derived from PO and GT could provide an additional post-harvest 390 benefit of fresh-cut produce. To the best of our knowledge, this paper represents the first report on 391 the application of P. oceanica extract on fresh-cut fruit, even if this marine protected plant never 392 should be collected from the sea for industrial application. 393
Although this work relates to the application of natural extracts directly on fresh-cut fruit in a 394 traditional package, future trials will be aimed at setting up innovative active packaging solutions 395 from which these extracts will be released. Further research will be also needed to complement 396 antioxidant activity of plant or other extracts with digestion simulation to assess parameters such as 397 bioaccessibility, bioavailability and in vivo antioxidant performance; sensorial analyses should also 398 be performed on treated fruit. 399
These results can pave the way to the use of innovative natural extracts to be applied on ready-to-400 eat vegetables, thus improving the attractiveness for consumers of these healthy foods. 401 402 
